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The Institute of Human Genetics offers genetic counseling as well as molecular and cytogenetic 

diagnostics. Additionally, basic research on various inherited human disorders is performed by 

different research groups. 

Several aspects of the hereditary cancer syndrome Neurofibromatosis type-1 are investigated by 

the working group of Prof. Dr. biol. hum. H. Kehrer-Sawatzki. As a member of this group, M. sc. Julia 

Vogt investigated in her PhD thesis the mutational mechanisms underlying large NF1 microdeletions 

which are observed in 5% of all patients with NF1. Four types of NF1 microdeletions (type-1, type-2, 

type-3 and atypical) were identified which differ with respect to the extent of the deleted region, 

the location of the respective breakpoints and the underlying mechanisms. Julia Vogt’s work 

revealed that NF1 microdeletions with recurrent breakpoints are mediated by nonallelic homologous 

recombination (NAHR), whereas atypcial NF1 deletions do not exhibit recurrent breakpoints and are 

mostly caused by non-homologous end joining and microhomology-mediated replication-dependent 

recombination. In the course of her PhD thesis, Julia Vogt developed different techniques, including 

customized Multiplex Ligation-dependent Probe Amplification (MLPA), as well as customized array 

techniques to improve the identification of NF1 microdeletion breakpoints at high resolution. By 

means of these approaches, she found that not only the breakpoints of NF1 microdeletions mediated 

by meiotic NAHR but also those mediated by mitotic NAHR cause somatic mosaicism with normal 

cells in the affected patients cluster within specific regions and encompass only a few kilo-base pairs 

(Fig.1). Some of these preferred regions of recurrent genomic breakage are located within the SUZ12 

gene and its pseudogene SUZ12P. A combination of open chromatin conformation and short non-B 

DNA-forming repeats is likely to predispose to recurrent mitotic NAHR mediating NF1 microdeletions 

with breakpoints located within the SUZ12 sequences (PhD project, Julia Voigt).

The research group led by Prof. Dr. med. Christian Kubisch focuses on the identification and 

characterization of novel disease genes underlying monogenic and complex genetic disorders such 

as hearing impairment, neurodegenerative diseases, migraine, progeroid syndromes and syndromes 
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associated with congenital malformations and intellectual disability. The group recently described a 

novel human genetic syndrome characterized by facial dysmorphic features, intellectual disability, 

short stature, microcephaly and low cholesterol levels (blepharophimosis-ptosis-intellectual disability 

syndrome). This syndrome is caused by biallelic mutations of the UBE3B gene which encodes an E3 

ubiquitin ligase of unknown function. Ubiquitin ligases transfer ubiquitin on target proteins which 

will consequently be degraded by the proteasome. The PhD project of MSc Rüstem Yilmaz aims at a 

functional characterization of UBE3B missense mutations located in the HECT domain of the protein. 

We will generate constructs containing the UBE3B wild-type sequence and several mutations identified 

in our lab and in others, and will test the ubiquitination capacity of the mutants in in vitro assays. We 

will also characterize the brains of Ube3b-/- mice with respect to histological brain anomalies, anomalies 

of the morphology and number of synapses, and distribution of synaptic marker proteins. Finally, we 

will investigate patients with features of the blepharophimosis-ptosis-intellectual disability syndrome 

but no UBE3B mutation in order to identify novel genes implicated in syndromic forms of intellectual 

disability (PhD project, Rüstem Yilmaz).

Type-2 NF1 microdeletions are mediated by mitotic 
NAHR with breakpoints located in the SUZ12 gene 
and its pseudogene SUZ12P. Exon-intron structure of 
the region of homology between SUZ12 and SUZ12P. 
The relative positions of the 40 type-2 NF1 deletion 
breakpoint regions are indicated by black triangles. 
Recurrent breakpoint regions (BR1-BR7) are denoted 
by red triangles. The rectangular box highlights the 
NAHR hotspot PRS4, which is located within intron 8.

UBE3B mutations identified in a blepharophimosis-
ptosis-intellectual disability syndrome. Schematic 
representation of UBE3B with the N-terminal IQ and 
the C-terminal HECT domain and the positions of 
three truncating mutations (black) and one missense 
mutation (red; p.Gln727Pro).
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